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(54) Title: A RECOMBINANT VACCINE USING YELLOW FEVER VIRUS AS VECTOR 

(54) mmu#tkffimm*$LW®fs.# 
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1 RNA GENE OF A YELLOW FEVER VIRUS 

2 STRUCTUAL PROTEIN 

3 NON-STRUCTUAL PROTEIN 

4 SARS CORONAVIRUS 

(57) Abstract: The present invention provides a yellow fever virus vector, mio which exogenous polypeptide expression 
element was inserted, said expression element comprises in the order of 5' to 3*: (a) a 5* releasing element; (h) a gene clement 
encoding exogenous polypeptide; and (c) a 3' releasing element, said releasing elements are selected from: a nucleotide 
sequence encoding hydrolase from foot-and-mouth disease virus, a nucleotide sequence encoding hydrolase from signal peptide, 
and their combination. The vector can provide antigenic polypeptides of virus and tumor in the host to elicit immunological 
reaction to the virus and tumor. 
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mm® 

l*$(ffi)$«Kyellow fever vaccine, YFV)£«, Sfc 40-50 nm, S&JgMst 

WISll#i$?lfeMM| (yellow fever, YF)#AW#M, SflTZ^ffitt 

17DSf^fl9jS#JSE||(17D yellow fever vaccine) % & =f 1937 Max 
TheilerftSimthgBjJ, *1ft*Jl&fi«(fH0)^JfeW»*ft^3BE«. tt^ttflj . 

W*— ft^**flil»#t*!HarttfBE|f . (Monath TP. Stability of yellow fever vaccine. 
20 Dev Biol Stand 1996; 87:219-25) 

femu, #titi7vnfammm%LW&mm£&&}m, g 1945^, aEsa^w 

ftffl*®j±4^s:. ft«Eftttjg,.io^rt?iriiat*SE f w»-5rii95%w±, #j.Rr& 
«iJ2J«+«#MPg¥i& 35 

25 17D »^#}Jfi*S5fS^AiSiSE «JJfiL?l»^ifc$ii 93. 8%, X* 6 9 A 

»JLfc£WJfli»*Hfc$Rr#J8Ui£ 98. 6%*P 98%. (Osei-Kwasi M, Dunyo SK, Koran KA, et 
al. Antibody response to 17D yellow fever vaccine in Ghanaian infants. Bull World 
Health Organ 2001; 79(11) : 1056-9) 

* 17D f«IW^||ftI?||rilifflMt^«^$ft|f? 

PMW$.^-£ttE (Severe Acute Respiratory Syndromes, SARS) , fc + BASf 

wft3tett«aw"fRit#ft*i, ft^jT 2oo2^n^^4'HAi^wr3S#^m> 

«a3EJH|,Jh*iHl, ^^33^H^fn±feg. SARS 6<3«^SM^ Wife, it^E^ 
rT#W^ JjnM0, Mi rTWM, Btott*'**. imsk 

sn*»ra. /■MmswRjna, *uii, mmm^. sfc^«3.5%. sars 



?$j 1A ^ 
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2003 * 4 ^ 16 0 , HtA2£fi0tiE*ft« SARS ttft**ft-fmttgttft*. # 
JE$,fo£%) SARS ®M#(SARS coronarivus) . 

SARSfltt«3j SS RNA(+)^*, «»i£i± DNA + Rifle, 
5 T, ffi«MR&£7ftJl!lJg, 60-220nm, ^£n4S. ffi 

(s> , ( E ) , ®m%& cm) <n) . sg&mm® 

SARSftttffiM, SttJMmiJBTfcfcttJia. ^7«itfc&»« sars, A 

15 tat, DNASMmffi*ft#ftm. £+Hm**4Mftmft£*tt. »in*r* 
«w#arawsARssmo ^^9Fftffff^fQM#Tmmjim 
«#bf*!I sars ms. 

mm, wtimmmmmmm#mm&$to&*ttVLTmi& s 

20 #n&&W»£, 

(2) *want, HHJMtt$jH£, 

(3) »#ffl«£MWf!Stt, 

3oob P w^u. ***Maiooob P i»#s. (c)mmtommMmm&tii®m%i% 

to S to$fe£jg#-#£i£ sars 8ttffi*tt*tt*%ftft*tt#&<£-jgftttft 

m sars am. ...... ■ .. 

35 
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5 (c)3'Mtc#, Mft3'««#i|g: SEQ ID N0:1 ^W^PEff^* 

S^TktfKWfc^IltfflK mm SEQ ID N0:2^T^t^«)S?@$/StlWW®^!j, & 

(i)NS2B ISSiElO NS3 MEifgJ, 
15 (ii)E«HEjBlNSl.i8«iE2:||l, 
(iii)C ««iE*n prM MEM . 

ftia-ttfflwt, jjf3t«i 5' sB#i*7c#*D 3' *&mtkmn& seq id no=i m^mm 

&&-VtMW + , Jfftttt 5' W#tt7S#£ttH SEQ ID N0:2^fllr-9tt7tC]|fM« 

20 ttttMfltyfl. 

J^i£ltt«&£l#M 5' S 3' (Ktt*WKT7D#i 
30 (a)5'^«7D#, j^&ft 5'^#$7n#&g : SEQ ID NO: 1 ffroftttfi 

- ■ -(-c)3! *##7B#,-0f£fl<| 3' J»#»7C#iSi : SEQ ID N0:1 jffCTttttffi □MFftW* 

35 SATMmtitt&ftffTtu MV9SEQ id NO^/yf^ir^ttAlfMttAtltt^Kmn. A 
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(2) »*^»(i)Wfi*ai« s 

(3) M«4M*&xtt:K£L*ft*!fts. 

a 2 *;£ft&#fffi« RNA fctttfHgjt&fafc* cDNA Jt&ftMS. 

ffl 4 ftftHMAjft&ttftftffiS cDNA ft NS2B*P NS3 ±.(HlWSPW3ftJS*»SBJt 

a(2A)^wjg^#siifl<iaEsa. 
15 m 5^a»A^4tiiii cdna ft e jfp ns i jtfBjftgqsf M#ftgn>}-g; 

a 6 *1H#JSA/£3E*r&ffi#i# cDNA ft E fP NS 1 £|a)ftl£Pl$jK?Pi$ftgEI>i-& 

(2A)^^^«^g|^#,ft^a>j-^tfiifitjs^^si&waEg@„ 

ffl 7 ASllAatl^l cDNA ft CfPprM ZI*IMaPB|f«ypHIWgEH#ffc 

a s yfv MSHtaft sars $m hbv mmmm®o 

*mA&&nAmnzmft, ^r-^m^mm^mm c*n sars) warn, & 

4 , #*7c#ftPWiS«*wa6H^a(2A)WB6^|jk7KI¥BliS«W*H>i-g. 3Rffl± 

30 

*» 

*P*A^ffl, "M^ttftSH7n#" ttttf9ft*£fljfcttttK;£?|. 
*D*Affffl, "M^tt" ^^M^«@a^5ift«, -Win-g-ttftflu 

- — — «S7> ±-£H7> M,-&w..-mwmmmm&w&.~-- 

35 4$9ittttn^«^jtkft sars mm. mmm> ncvmm, mym^t&mm^tk. 

£%k, l-200Kda. ®E#ilk^j 10-150Kda, M#±fe 20-100Kda SKE^ftft 

ji^ito wp, "sars ft&mm^m^tt sars «ft&&®#ft£i*, 
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JfcTDftfifi 5' 3g#iS[76#jfil 3' mtitKft.Otm&l 5' IP 3' I :SEQ ID NO: 1 

ftW££«J*J!U§, AW»tta^iR0J3jfc C-insARSifcjfctt^flfc) . 
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mmi?, ^wmtemmffiAUTto-^mz^GLg.. {lmmmMu-^., (2) 

JSSieiCWprMtfiil! (3)^*M^MNS2A^PNS2B^|h1; (4)?Pl#§SM NS2B 
1 0 NS3 Z m s (5)JS * S M NS3 f P NS4A £ R , (5)NS4A f P NS4B 2. fij , (6) E M E 

ma 2A @d»7Km«/«#-9tfc7Ki¥KMA]X. MlMa sars Mtt^UfKiSrcjl^ 
Sift, *&«ttMfl{ilt^MiM*tt#^^SRrsARSA(|ftir. 

M££#£»Bi|-#&, ft WRemington: S^jRlK^sfitt', £.19 fig (1995) Mack 
Publishing Co. „ 

pr«ffl^w«##^M, jnaauRu &*!u mu %m> mu mm, m 

%mmttn«- - - ^ 

mmm^is^, %&mmMmwm/mmmw (vehicle) mfA*&mm&&. &m 
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i&fefrJ;^^l£?HJ;Ribi'f£#!j(Ribi ImmunoChem Research In. , Hamilton, MT) ; Montanide 
5 ISA tefiij (Seppic, Paris, France) ;Hunter* s TiterMax feffl (CytRx Corp. , Norcross, 
GA) ; GerbufefrJ(Gerbu Biotechnik GmbH, Gaiberg, Germany)^„ %fr[, fefflffltipfe 

^Kwta»»^±Rrft*«i*aftfi. itrt, at, ^rt> iW, 

ABigi«Aftja«p. sars mmmmm sars 

&ttm&mmm%. at. »»±«/5, #*j« , WiSEMBii* e fit*& i-iooo^g, 

$&i&;)H-200ng, MftHbio-ioo^gSSM. IUX&ftftffijft*ttft*m#gtta 
mw^JfiJ*, 1-I000|ig ««. £*b, M*Sft^^*ft1SWW»M4- 

W-ft«H*a 10 2 -10 T , 10 3 -10 6 ^10 4 -10 8 ^MMM(PFU)o RrffiM»M«t.t 

(2) -^^A^gpRTja^, #»Ocffl«#&ffi;&<afcio*m±). 

35 (4) it^^, ^xa*!**^***^, wffla^r**^, 
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ma Sambrook^A, #^&|f: ^^g^ii(New York: Cold Spring Harbor Laboratory 

5 Press, 1989)W*£ A<J&#, J«#J»lWiftriSjWjt«W*#. 

£MM 1 

cDNA 

10 1. «^WJ»»**«ift|ScDNAiaE-6-SflpRS424 5ltt<Plasmid)rt f |f%^ 
*f#fS;SW Yellow Fever virus Strain 17D(YF 17D)JfD pRS424 (ATCC# : 77105) J£ 
§*H*ffl»J|E««*«t"&'(ATCC). 

a) ffl RT-PCR tefc&fifiS YF 17D ft RNA #ft/fc=&#ft^* cDNA (5' 

W cDNA, 3' ffl cDNA fttftgfc cDNA), £ 5' S» cDNA #M 5' »± Not I MftM 

15 Sp6 mm^mh £ 5'«g cDNA >VgW 3'^YF cDNA ft EcoR I 

M-aw 3- «un_t xho i rnmk-, &*m&m*k&mft5 5' ^ cdnaA'sw 3* 



flf&fflflj DNA gl^ffgljgT: 



51* 


#?iJ(5*-3') 


SEQ ID NO: 


la. 


cgcggcggccgcatttaggtgacactatagagtaaatcctgtgtgctaatt 


4 


lb. 


caccgtatgaattcctttccc 


5 


2a. 


ggagacaccgcctgggatttc 


6 


2b. 


cacgtagtacatttcatgagt 


7 


3 a. 


ccatacatgccagatgttcttgagaaactggaattgctccaa 


8 


3b. 


cccctcgagtggttttgtgtttgtcatcca 


9 



b) m$^nmmmmft&, 22sob P , ei30b P , *P 2580b P . 

c) $fcffl5'*|JHfc. M^3'^>tS, iMJ±SftW^^»SiJpRS424Mttrt. 

d) «flilE***+ttR|*^WDNAM, ftJ+WJtacDNAS^JifcjSl*^, 



25 &jffi0jf 2 

ftl4H&AA£ftftftft4 cDNA W NS2B W NS3 ;tffito&nB|?ftfc*flt|aBJt j§t(2A) £ 

1. 'JC&ifctil l'«E«n^nMM*cDHA%KA Kpn I 1*1 -BJlgfn Nhe I ftflj 
30 »«J*-^2.2kb-KW>tS, lftJtS««A^MM* cDNA J* ft* 3445-5576 

2. cDNA^It^m^.irSlJW GGATACAAGGTTCAGACGAAC(SEQIDN0:10) 
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» AACCATCGATTCGGGGCCAGGGTTGGACTCGTCTCCCGCAAGCTTAAGAAGGTCA AAATTCAACAGCTGCA 
TATGCCACAAGACATCCCCACTTCTC (SEQ ID NO: 11) % ~m\ % \ # W AACCCTGGCCCCG 
AATCGATGGTTCGAGGCGCGCGACGCAGCGGTGACGTACTCTGGGATAT TCCCACTCCTAAGATCATC (SEQ ID 
N0:12)fPCGCTGCCCAACCTCTAGCGGC(SEQ ID N0:13)^-X*5|*. PCR tfj#&r* 

*A+^«asaift. g&^KffflJin seq id no:1#?^ 0 SUI^pcrW 
^r*#±^W > h dna NS2B?q NS3 £H£fflrt£-ntt&ffi#ti 2A fa dna # 

a. 5t 5' *!*0 3' M&fcft 50bp ffy DNA /*?||##JJg Kpn I HMfP Nhe I H^J^ffi^ 

10 3. ffi^l4'^WtU4^2.2kb^|^WM^*cDNA^?P^i|2^J £c ^ 

W DNAjtM*^^m £g£#MDNAft»ft;g*, 

4. £ SARS MWlffimiShRS coronarivus)Sl SEW DNA^» B21 |P H21 pJM. British 
Columbia Cancer Agency, Canada SI £|Sft£#7tlfc! SEQ ID N0:3 Bf^. 

1 5 K CAGCTGTTGAATTTTGACCTTCTTAAGCTGGCCGGCGATGTGGAATCAAATCCCGGGCCTATGTTT 

ATTTTCTTATTATTTCTT (SEQ ID N0:14)» GGTGGGGTGCAAGGTTTGCCATCA (SEQ ID N0:15)fc3| 
m, K DNA jfttt B21 ft PGR SARS ftftffi* SI ftff 5' km* DNA 

Jtl^o !il CCTTTGAGAGAGACATATCTAATG (SEQ ID NO: 16) # GGGGCCAGGGTTGGAC 
TCGACGTCTCCCGCAAGCTTAAGCAGATCGAAGTTCAGGAGTTGCTCAGCTCCTATAAGACAGCC(SEQ ID 

.20 m:\l)tt\®, ■!UDNAM«H21*«fe,fflPCRW^^SARS»tt^#Sltt!ii3 , « 
Mffl^r DNA iiUo WW##PraW**«±«W>hDNA>tait«fj«Jgjaifl«lSl DNA 
(SARS JBtt«*-Sl-2A) . £5'*»3 , *'&«2AW#*II.' 

5. ft An ii ftxamm&m 3 t^iwistiiii cdna^#^ 0 

6. ffi^tltWiitl^ii cDNA »i| 4 SARS $8#J»*-S1-2A >tft 

25 ft&sHfcgw, &m-%m dna jt«awaa«r; sAi$$sttss*-si-2A>tat&#&a 

**'*£S&tt*ftffift*(ffiftK&ft&ffiff<, rYFV) cDNA . 

7. ft Xhol ftWWSfl 6 + j*£Mfia*&*S0f# cDNA £H4fls. 

8. ft DNA -FSc^tt Sp6 RNA £-&K(DNA dependent Sp6 RNA polymerase) &£|frffc 
WMttSMSJS* cDNA RNA. 

30 9. ftfe£?L&(electroporation), jGIifiiit RNA ftSkAfc^mM BHK- 

21 (Baby hamster kidney) (A g&BMttJMfeftJfcif'b (ATCC) , ATCC#:CCL-10) . 7-10 

&JS#I3 - — - — ■ -~ 

35 MMAA&ftttMft* cDNA ft E m NS1 3l W(KlSP«fa£tt*WaiH)tlt (2A) 
W SARS (£A&j&3j*ft«A*£H&jft 2453-2454nt) 
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1. ffi£-fcto*&fc*i5* cdna %mm Pst i w^-m lkb-fc^jta, 

ftfoMtifc cDNA J^lJH 1959-2782 

2. gltt&JffiJftg cDNA %%%%k&, U GTCAAGAACCCAACTGACACT (SEQ ID NO: 18) 
$i AAGGTCAAAATTCAACAGCTGAAAGAAGATGGCGCATCCTTG (SEQ ID NO: 19) >tj— X* 51* ; # W 

5 CAGCTGTTGAATTTTGACCTTCTTAAGCTTGCGGGAGACGTCGAGTCCAACCCTGGCCCCAACATGACAAT 

GTCCATGAGC (SEQ ID NO:20)|P CCAGACCCGGTTTGAAAACGG (SEQ ID NO: 21) Jtt3|#, $ 
BfflPCR|ft#&/*£W^DNA#&, £g c HIA~^2A|ftgSjm 
*?llftP«fft*l*fl{l*H>i-a(SEQ ID NO: 1) „ PCR W^fefti&W'h DNA # 

e # nsi £H:tmrt*ni»&ft*tt 2A etr dna >m. £ 5' i^^a 3' m 
10 fifi^tt 50b P itt^jiMij-^ Pst 1 ti4i#7Msiq|. 

3. fc^P 1 +0T*fc W«J*» lkb fctf&ttfc&fctf* cDNA 2 "t^W 

DNA^affl*^4b»««, 4»#«fWDNAs^wj±g+. ±^^mn^j^r± 

MW£&JftJpJ# cDNAo 

4. S$M^2^»4ffi^ji, gftftHMSl DNA>^R(SARSjBtt«|*-Sl-2A), 
15 K5'i«l3 , «^2Am, 

5. m An 11 rt-aiBi^si 3 ^r&Mmmfoffimm cdna ^tit. 

6. ^attifc ffymm&fiimm cDNA «H 4 + SARS M^#-S1-2A #R 

a»**WDNA*ftyMJ4jg(f , SARS S^m-Sl-2A>tlttB« gib 
S*;*£Mtt*ftftft* cDNA. 
20 7. ffl Xhol rt^H>|#« 6 *j*£ttft£fttt*lJR* cDNA^tttt. 

8. ffi DNA f£ Jfttt Sp6 RNA S^tttt£&tttt£&$$t#3#!3 cDNA RNA. 

9. J3%^?L&, ffiS^i»^#RNA^^A^±^flfeBHK-21(ATCC#:CeL-10)o 

7-10 3Kfsyzm±m, nmm&Mnmmmmmmo 

25 «0!|4 

«l#filA^ffijr^«Jg* cDNA &} Em NSI ±.mW^Pfit«E^#fi<I*H^S(2A)3fP^ 

-9ft*mffitttt£Htf SARS gEffi (IAfi«tli«ISSIS5 2453- 

2454nt) 

30 1. cDNA JKftffl Pst I «J*-gj lkbKMJtlfc. JftJtR'feS 

lt$&JPi#i# cDNA 1959-2782 0 

2.gc^ss^j 3^^241 ra^rtt, Wkn-w&v®mimm^\m^um$imn$i2h 

MDNAtfg, £5'ttft3')ft4ft*tt50bpM#7U&9J5P8t I tt«SJ&||;MN. 
- 3- ^^l+-^&ltt^*mkbi£^ 

li^Miit cDNA. 

4. y AGCATGATCTTGGTAGGAGTGATCATGATGTTTTTGTC TCCACAAGCCCAAGCCA GTG 
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ACCTTGACCGGTGCACCACT (SEQ ID NO : 22) ft GGTGGGGTGCAAGGTTTGCCATCA (SEQ ID NO: 14) 

ttm, w dna mm B21 m pcr ^mr^ sars m^mm si 5' awftsp# 

DNA 5" *SB«A7ftW51ttfl^Jft*jl¥»jg5!fett3ia>tg*JII (BP SEQ ID 

NO : 22 +31 40-54 ftfiUftfyftl SEQ ID N0:2 J9f^Mfif-9tt^C|f||M) ; 
5 CCTTTGAGAGAGACATATCTAATG (SEQ ID NO: 16) ft GGGGCCAGGGTTGGACTCGACGTCTCCC 

GCAAGCTTAAGCAGATCGAAGTTCAGGAGTTGCTCAGCTCCTATAAGACAGCC (SEQ ID NO : 1 7) % 3 1 #J , ^ 
DNA«H21 ^m^,ffiPCR^fe^SARSM^#Sl^Jl3 , «WTODNA > H-m. 
SK*^PPRtt^*#±jtW^DNA^R3t«fj«*aEWSl DNA K-S (SARS 

si-2A) , % 5* m««mm«S3a e ft 3* ^mmm^tm^^mm^m 

10 SHjta, £3**»fcjg2AW#aj. 

5. ffl Af 1 II ft®Mft#m 3 ^^feftfi^M^^ cDNA ift&tt. 

6. ftttttftftX&ftttftftft cDNA ftgMR 4 "f/^ft SARS B^^*~S1-2A tfgfc 

&<&r<knmn$kffiffim cdna. 

15 7. fflxhoi fttomib&m&+f K &1fyM1tjbmm*cmto&ft. 

8. B DNA ftfttt Sp6 RNA Xil^jtfttttlXpftl cDNA RNA. 

9. ffl %^?Li£ (electroporation) , ££&ft$tf3J|!8« RNA ^Aff ±« BHK-21 
(ATCC«:CCL-10). 7-10^ft«±», ft2m&ttftftftft*ff*fe. 

20 $%0j| 5: 

ffl#ffiA*£ftttffiA« cDNA ft Cft prM ^fUft^P«iS^ft*H^gt(2A)^W 
ft SARS (if A® £ft*ftffift*£|S&ft 482-483nt) 

1. &&-&&}nmmmm cdna ss&ffl B Sm i ikb-&ft#&. jibx-s-ais 

25 cDNA fle 458-1514. 

2. W^^?S^I*cDNA^;|t^^^,^S)J^GCCAGTTTGATGAGAGGATTG (SEQIDNO:23) 
ft AGGGTTGGACTCGACGTCTCCCGCAAGCTTAAGAAGGTCAAAATTCAACAGCTGCACTCCACCCGTCATCA 
ACAG (SEQ ID N0:24) # W GGAGACGTCGAGTCCAACCCTGGCCCCTCCCATGATGTTC 
TGACTGTG (SEQ I'D N0:25)ft CTCTCTCCACACCCCGCCACT (SEQ ID N0:26) %%~m\m, tiUJS 

30 ffi PCRft#£j*±m^DNAJ*&, £3t*9IA-+2Att«HJ*W(SBQ ID N0:l).'?fBl 
PCR tt^ftJ»±JfiWI^ DNA ^g^^^^-g^ Cft prM*H3H?Ift^nW«PJ«# 
ft 2A ft DNA g 5' Sift 3' TO©*^ 50bp ft^ij^iJJ^ Bsm I *MB/&M§R. 

3. fc&m i +^T^ft^*^ i kb &Mr9ttoM%kmm* cdna >r&ft^n 2 
— - ft dna K&m$M&mmm, s ^#®ft dna -^ftra* ,-d:&>mf&& s 

35 cDNA, 

4. ^ TTCCTAATTTTGGGAATGCTGTTGATGACGGGTGGAGTGAGTGACCTTGACC 
GGTGCACCACT (SEQ ID NO: 27) ft GGTGGGGTGCAAGGTTTGCCATCA (SEQ ID NO:28) &g|$f, ^ 
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DNA mi B21 fcS&fc, B PCR W2ri£j*£ SARS SI $t]g 5' V&fatoft DNA 

IU CCTTTGAGAGAGACATATCTAATG(SEQ ID NO : 16) GGGGCCAGGGTTGGACTCGACG 
TCTCCCGCAAGCTTAAGCAGATCGAAGTTCAGGAGTTGCTCAGCTCCTATAAGACAGCC (SEQ ID NO: 17) % 
f I ft, DNA /R« H21 M PCR Wlfrfe j*£ SARS SI ift]^ 3' DNA 

5 JtfL SW##PCRW*fts»±*l«^DNAJta^/a3feSE«lSl DNA#&(SARSBW 

5. ffl Afl II nmm^m 3 cDNA ftttft. 

6. ffi£fettft;WM#&^S cDNA *D#^ 4 «f /*£fig SARS JgiRfi#-si-2A 

10 !^it|»ff|^| cDNA. 

7. ffl Xhol AttRft^Sg 6 +J te 4WafflSf*ft«J»# cDNA 

. 8. m DNA «ft Sp6 RNA ****&tt{b cDNA RNA„ 
9. ffl«6??Lii, (ATCC#:CCL-10) . 

15 

ffel#MYFVM*Bli. 

«MfrJ&*&7 YFV ISMS C mm cDNA Jfcfc. 
1. *^^5^S0W^WSARSS^#-Sl^JWSfflSr^^*cDNAS|SfflNot 

20 I 

mi£fag& ca6B<Btt5*c7# 179-409 -ftflMHMefli. . 

3. ftttttMX&ftftffi* cDNA ft 384bp fig cDNA (ATCC 76628) , # 

m^mj YI7»»«fiC*WttMjr»*«cDNA3Klil(AC-rYRV cDNA) . 
25 4. Jft Kpn I rtftH^l? 3 t/^fig A C-rYFV cDNA 

5. fflDNA.ft|ftttSp6 RNA (DNA dependent Sp6 RNA polymerase) ft&ttft 

fig A C. rYFV. cDMM%j$, RNA, BP A C-rYFV RNA. 

£»J 7: 

30 yfv mmmm sars 

1. tUpCKWS PROMEGA, USA)f^A«ft. & 5'CMVm 3'CMV ftttW, ffl PCR 2f 
&f|!l&CMV (cytomegalovirus, gjgiftg) fig DNA (ffiift CMV) . CMV^^-^^itjg 
^fPB^^^-^-.63-lbp.-!^^M# M99ftl&**ftM-cDNA JKflt*«ftr--etr- 
35 5'YFV5'endft 3'YFV5'endft^\®, ffl PCR 1fyjf&®& YFV cDNA fig 5' 

YFV5' end) . lU±i£ 2 -f- DNA U 3' YFV5' end 'ft*? |ft , ft fusing 

PCR eg^S*!|# CMV-YFV 5' end fig DNA # Jfc (ffift CMV-YFV 5* end) . 
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2. )&%m 1 f*%. W CMV-YFV 5' end if pRS424 Hfe (ATCC#: 77105) ffl Not I ft Apa I 
itfrRtJU. ffi Qiagen spin column(ji®g QIAGEN Inc. ) Mtt/^Mtl^c &_h:i£W 
-t DNAtfftffl T4«H(!i®S New England Bio lab)%$. ^F^S^M TO . 
CMV-YFV 5' end (ffiiffc pRS/CMV-YFV 5' end) . 
5 3. gl$jfcffl 1 ffSIM£-fc*&*5* cDNA AUft, W 5'YFV3'endft 3'YFV3'endft 

fflPCR^rftW^YFVcDHAW^JB^ftCWUfYPra'eiid). & 5' HDVr ft 3' HDVr 
f£*3l*&» fflfe^-PCR^^J^-JfFife delta JS^tftJlJfil^^SS (hepatitis delta virus 
antigenomic ribozyme, HDVr) tfj DNA (ffifjc HDVr) . !M pcDNA3(Jfc g Invitrogen) 
ft&8tft» W ffl PCRM^fcJfc^fcfcfcpoly A(bovine 

10 growth hormone poly A, BGH pA) ft DNA #gfc (fSfft pA) . £JLt4fcH^>iR3a$*i» W 
5'YFV3'en<m 3' pA fctt\m, ffl&fe^ PCR YFV 3' end-HDVr-pA ft DNA fiR. 







SEQ ID 
NO: 


5' CMV 


AMTATGCGGCCGCTTGACATTGATTATTGACTAGTTA 


27 


3'CMV 


AATTAGCACACAGGATTTACTCGGTTCACTAAACGAGCTCTG 


28 


5'YFV5' end 


AGTAAATCCTGTGTGCTAATT 


29 


3' YFV5' end 


TACCACCAOiTGGGCTGTGATCTTTTTTCC 


30 


5' YFV3' end 


ATCACAGCCCACGTGGTGGTAGAAAGACGG 


31 


3' YFV3' end 


GTGGAGATGCCATGCCGACCCAGTGGTTTTGTGTTTGTCATC 


32 


5' HDVr 


GGGTCGGCATGGCATCTCCACCTCCTCGCGGTCCGACCTGGGCATCCG 


33 


3' HDVr 


CTCCCTTAGCCATCCGAGTGGACGTGCGTCCTCCTTCGGATGCCCAGGTCGGACC 


34 


5'pA 


CCACTCGGATGGCTAAGGGAGCTAGAGCTCGCTGATCAGCCT 


35 


3'pA 


TATATCCGCGGAGAATAGAATGACACCTACTC 


36 



4. m±&#m 2 £j&#J pRS/CMV-YFV5' end $&9k 3 £j&ft YFV3' end-HDVr-pA tfy 
DNAtf&fflPml IfPSac II&ffMV}, M Qiagen spin column Mffi (fc^ttfitfif iftfli. 



15 w±$m^ dna #m T4 rt . waasi prs/cmv- 

YFV5' end-YFV3' end-HDVr-pA ft&lt. 

5. &±3&£S$ 4 £$ft pRS/CMV-YFV5' end-YFV3' end-HDVr-pA Pml I itfi 1 
mVJ, ®%MW 1 #PJW^m^^l# cDNA NotI SI Kpn I mftM®. &±&BS 

v)rmwnmk>, frmttrMftftmmmm®, mm&ww¥#m*ntfi dnam, 

20 #SJ^^Jgft^-feYFVcDNA5£^(ft^pRS/CMV/YFV) . 

6. &2*!R 5 pRS/CMV/YFV ffl Stu I mm® , ftDJtttlft pRS/CMV/YFV . 
m GTGAAGGAAGAAGGAAAGGAGGAGCTCCAAGAGATCCCGCCTGAGGAACATGAGATCTTG(SEQ ID NO: 37) 

IjfrfGTT^ (seq id N6i"38)5fgitn~wiHrreir 

78bp -fctfj DNA #R, 

25 GTGAAGGAAGAAGGAAAGGAGGAGCTCCAAGAGATCCCGCCTGAGGAACATGAGATCTTGAATGACAGCGGTGAA 
ACA (SEQ ID NO: 39) . «f±J*ttttflS pRS/CMVAFV 78bp -fc&l DNA #R-Em 
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S*#«(ATCC 76628), 5fi|fflS*#*«t l *BRIffyiJtt DNA M, ®£§ttffl pRS/CMV/YPY 
j£lt«#YFV NS3 ttffig&HJftty (nt 5126-6280)», *H9I NS3 ftfc^W YPV cDNA 

&±&^18 6>£W NS3 YFV cDNA SKA pcDNA3(|& £ INVITROGEN) |W)Ht$t 

5 &BHK-21 cell(ATCC#:CCL-10)o $ifflM#-7c)5, G418(Jfi g SIGMA) ft 

£fflMM= ffl*3M[«l6ffBIttACrYFVRNA»fttt6418aift«S, tttf^&ttMJft. 

aaifiiRiB^MRrttfeai**^ io 9 ma^«#»(Ac- rYFv) , ipsars^i&o 

«#J8 

10 «4frttAjK«A%Mm cDNA W NS2B ft NS3 i(S)6<3^Pfitjg^#fi<J«EM-gt(2A) * 
flptfj HBVftifCttXftjjXAMMiimHfitt 4572-4573nt) 

2££M 2 ft] 2MB 1-9, HBV #lH£I*#& SARS ftM^ft. A# 

Mi. 4 4>. W CAGCTGTTGAATTTTGACCTTCTTAAGCTGGCCGGCGATGTGGAAT 

CAAATCCCGGGCCTATGGAGAACATCACATCAGGATTC (SEQ ID NO : 40) fP GGGGCCAGGGTTGGA 

1 5 CTCGACGTCTCCCGCAAGCTTAAGCAGATCGAAGTTCAGGAGTTGAATGTATACCCAAAGACAAAAGAA (SEQ ID 
NO:41)#fl4&, |U HBV *M^Jg (HBVsAg) SEM DNA M*£(ATCC 8 45020D)^M&, M 
ft PCR HBVsAg DNA J* R (HBVsAg-2A) , £ 5' HwfP 3' MS 2A M J*B). 

g*. ®mn&®n®t®mmm®w?v) , ^^n^mmm com ^ns2Bmnsz 

ZmmA^ HBVsAg g|B. 

20 

fN#ffiAj&g**ftft« cDNA •» E ft NS1 iraw»p»«E«#w*Hita(2A)^ 

•tt HBV &tt(iftAttAft*Mffi*£H&tt 2453-2454nt) 

lISttUWH, ^R^tt*^ HBV #;«0tt#!ft SARS ftjR#tt. Aft 
25 ft, 4 *&mM$n#W4mni3&, tk% HBVsAg DNA #18: (HBVsAg-2A) , g 5' 

4»»3 , «feffi2AW^. 

HBVsAg 

30 gffiM 10 

M&mA&tenWimffim cdna & e ® nsi irattgp«raEjs#fl«i*H^ii(2A) 
#tt*»*««jw«H>i-gi«rt»«i mv&#mA$Lti%ni&mffimmm&® 2453- 

2454nt) 

- M-»0H WiNlhi-9> -Jfrffl hbv #£lg£jW& SARS4fij£«o •*# 

35 i&, ?E^W 4 ^ . AGCATGATCTTGGTAGGAGTGATCATGATGTTTTTGTCTCCACAAGCCCAAGCCAT 
GGAGAACATCACATCAGGATTC (SEQ ID NO: 42) GGGGCCAGGGTTGGACTCGACGTCTCCCGCAAG 
CTTAAGCAGATCGAAGTTCAGGAGTTGAATGTATACCCAAAGACAAAAGAA (SEQ ID N0:41)J*;3)«RJ, U 
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HBV-*|Blft« (HBVsAg) DHAMtt(ATCC ft 45020D)$£;R, ffl PCR W^ft^M 

HBVsAg DNA (HBVsAg-2A) , £ 5' *&&*ftjftft#ft£ Sj£ E ft 3* m#»£ffrj3t 
Wft^JtattBMaStolSHtfR (gtfiftlSEQ ID NO:2Jff*WH^tt*Jl¥*/i5!ft) , PCR 
J*£W HBVsAg DNA tfRlft 3' «M2AM^. 

5 £31, ^aiM»M^**jH»(rYFV)/S+ft«^J»#cDNAttEJpNSliW 

SAW HBVsAg I@. 

i#IA^4t||«# cDNA H C ft prM ^.(UW^nB!f^$WSH^a(2A)^# 
10 ^tt7XIS»jS^WSS>l-RWWlfflVM(fiA^^^^Sls^#SHmW482-483nt) 
M£Hifcl 5 ft£3R 1-9, T-®&&&T% HBV tt*0Jft#lfe SARS ttJR£Jft, 3 

TTCCTAATTTTGGGAATGCTGTTGATGACGGGTGGAGTGATGGAGAACATCACATCAGGATTC (SEQ ID NO : 43) 
fPGGGGCCAGGGTTGGACTCGACGTCTCCCGCAAGCTTAAGCAGATCGAAGTTCAGGAGTT 
15 GAATGTATACCCAAAGACAAAAGAA (SEQ ID N0:41)#3H&, W HBV £ffiffi|g (HBVsAg) SHtfj 
DNA tftt (ATCC ft 45020D) , PCR N HBVsAg DNA (HBVsAg-2A) , 

20 ffiAW HBVsAg £B9. 

12, 

*£JS««#*|b>T YFV gffagfi C fryiJW cDNA Jtft. 

cDNA^ft#ft^SARSS«J»«-Sl^Waait3affi«cDNA3Srft D 

14-, ^*MWll#SyW#^HBsAga£H^Mffl»^jR^#cDNA3l£MAcl I -ftj 

«*, #a*»TYFVft»g&Cfl!yilWcDNA3li;» ( AC-rYFVcDNA) , 
30 HBsAg ftgHJftfy, StWffaAC-rYFV RNA. 

&MM 13: 

«I#*W.YFV JESHffift HBV jgm 

- - - , - - - m.nmmm-7r^0m i-e* $/sffi«M 1-2 &$j w a c xyfv rna &«js#i -7. #- 

35 aiMft G418 IfflM, lO'g&ftftft 

$H«S[ ( A C- rYFV) , IP HBV $E]§. 
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5 l.BALB/c^H* 16 fitting ^-^Tftl* 10 6 PFU 111 

wmmmmk (o.5mi) , *e -ait 10 5 pfu no n^-Mm&^ <o.5mi, 

&£*iL #®J£&3*JsJlO^> 31 7 ^ H 14 5^ 3121^ 31 28 ^'MI8t« 
jfo., Jfll?i^-70"CJfc^„ 

2. ffi S300 foM&foBMWL (S300 # SARS S g£| H 14-313 jft 
10 ^S300 «JH^^«m, S&iiJ S300 g&#&, ^Ni-NTA^$lWI^M$iJ 

3. #&«1: 50##, #?LM#JsM#n a n 100^, MVMIf lh, «6 
«?L*PAIifeia*n:#(HRP-ilj^^jN ft IgG, 1 : 1000 ^#)100 M, 37'Cf|?W 45roin, 

JqTMB/H202 S6, ^$?^±M;sffl@lfettji£ A450/A630. 
15 4.#iJW!t: Mfl)sS#SB»|ilfif] A450/A630i#M 17D M&m 

mnm&Mto^&ttmmT 2. 1 m#mpb<i4. 



Htm] 


0 


7 


14 


21 


28 


17D-YFV (M) 


0.07 


0. 11 


0.12 


0. 14 


0. 15 


rYFV(&J&#!l 7 W SARSJ^) 


0.06 


0. 18 


0. 32 


0. 43 


0. 51 


TOtkfi T 


0.9 


1.6 


2.7 


3.1 


3.4 



£31 H^ft^^TmSARS^ft. £M 2-5 6<J SARS Mte£3? 14^ 
m^^TifCSARS^^C^ H^H^tbfflT^ 2. 2-2.6^). 



mmm is-. 

'MttrCHBs IgG fell 

&%.&Mm*. mtf,T%Mw 8-n *n 13 wmn&n&mmmm&(.mv &m&}%> 

25 MJHBsAgi3$», «£M#p n p+Jn;-HBs IgG ilismfe&T: 

l.BALB/c<h!l&8 6§#l#^M, #^4K. !!-^£Jg«l*l£3if 10 5 PFU 
SI&*&080l*Si*fi[ (0.5ml) , £fir&m0 6 PFU 17DKIMM«ft% (0.5ml) 

3. *jLin\nt*4ttoim . ^««g, Mfa, S37cip?w3o 

4. «6ft, *JLJnAJH6« A B §37CSP?W 15^#. 
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5. m®%±&&%%mB&M%. A450/A630. 

6. nwufcm-. M*f**rj***i»A*fi^ A450/A630 mtm no n&ffi 



M WTj ; 







0 


14 


35 


17D-YFV (JtfJR) 




0.01 


0.06 


0. 12 


rYFV C^jSfiW 13 WHBV^ 


«) 


0.01 


0. 07 


0.35 






1.0 


1. 2 


2.9 



5 aS» 35 5fc*J fi6 £7a;-HBs. 8-11 tt HBV ftllftSJI 35 ^KtJ 4 "* 

7lrC-HBs (# 35 ^Wftfi T 2. 1-2. 8 . 

^jS^I 650mIU/ml. 

10 MM 16; AAfKMfjRittWiJg 

(sars&w) , K&*ftftft*M# (HBv&m) * ndn^mmm^m 
m a 7^/5 toM.to=totom&w*in*& (® 2oopfu/o. 4mi) 

H*tttft#&ttffi*Bl: 2fS#, ft**rtWtJR, S37TC**M 90^, 
15 6 ?L# BHK21 M. «?L 0. 4ml, 37"CWW 90 JPA^¥«fF»*W«F*M 

i*»M6!l«ilf^l^ 80, EMiftftmil&CSARSftm) Mtttt+flafcifrfc l, 
20, lHAH)llM*M«i(HBViSS) fflftflt+Ji*** li 20, i7D*ftJI*!*ft£(n 

mm) MtiLW*%mvr%h 20. 

20 (SARSffiffi&HBVftffi) lU 17D 

ran. 
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S M 1 ^ 

5 (a)5*«#»7G#, 0r$tt5'Wff%7&#i&gi SEQ ID N0:1 jff^Mttffinff&ffi* 

(b)«li9^ff^ftngSB7C#i 

io a^^mMttm^, ^seq id No^^ii^ibjcjMfmwnmKM, & 

15 M«££&. 

ft^MSARS-S^«#KsiggHs Nil, SSi, S2»S, MSHSR±46«@W^ 

20 ffi**B£toifc;£ifcgTffl« 

(i)NS2BSHSEfliNS3|SSiEi(U, 

(iii)C^5iE^ .prMttliKifU. 

5.^ntt«K* 1 , Jjfa&W 5" W#tt7G#*l 3' « 

25 TOTnfrtPSSEQ ID NO: 1 jff*ffitti9P9£ft* g A**?S&ltt&1f®^J. . 

SEQ ID N0:2 M^fgr^ftzlcmmMttra^. 
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(a)5'*#aton#, ftftffl5'J|ii#tt7G#&gi SEQIDNO:l/^ftftftQ#&jffi$ 

5 (c)3'M^tc#, ^f5*W3'ij(|#iS:7C#3&ei SEQIDNO:lJ^Wffi»Plffft?fc* 
l**#lltt»f»J»«, MSEQ ID N0:2^{t^tt 7 XI?M»«m^iJ, & 

(ii) ®i?8t&mmm&ifymm&gmmmmmm*)MM, # 

(iii) *H^36^W^fi6««tt^W^seg|@wailfi» 
(2)i£#^SI(l)6<j&$|ifflj8S: 

15 (3)^*#«i4>^*axfijiir^AM*. 
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5' 



3" 



RT-PCR 



Not! 



Sp6 



EcoR 
— i 



EcoR I Xho 
i i 

B 



EcoR I 



m 2 
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ffl 3 
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Nhe I Xho I 




Not I 



$$cPNAJt% 



Not I 



Not I 



Aflll 



NS2B 2A NS3 



Aflll 



Nhe I 



NS2B NS3 

|PCR 

,2A 



Aflll 
LXJ . 



| PCR 



NS2B 2A NS3 2Aft#jft 



Xho I 



Xho! 9 * |PCR 



NS2B 




SARS safig^jgi 

MPNAffittB21ftH21 



2aSARS»ttfi«. 
SlftEDNA 



|(PCR 

®#2A#?J l w»2am ^fgasBLst 



SARS %tt»gg-S1-2Afr& 



Xho! 




RNA 



#8ft*Mft 




^^%^KlBHK-2iaiigfi 



HI 4 
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Not! Pstl 
^ 1~ 



Psti 
- i 



Xhol 



E NS1 



Not I Pstl 



Pstl 



Not I 



Aflll 



E 2A NS1 



Not! 
■ t« 



'I 



Aflll 



NS1 



Xhol 



J? 



Pstl 



Pstl 



Xhol 



E NS1 
1* +PCR 



2A» 

Aflll 



^ PCR 



E 2A NS1 



Xhol ^ PCR 



ttDNAJBttB21ft H21 



2BSARS ja»g«- 



J PCR 




— i i 



NS1 



Xhol 



RNA 



1 



ft*. 
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Not I Pstl 

J L_ 



Pstl 



Xhol 



E NS1 



Not I Pstl 



Pstl 



Not) 



Afl n 

ITI . 



E 2A NS1 



Not! 



Afl II 



NS1 



cPNAi^lt, 



1*- 



Xhol 



Xhol 



Xhol 



Pstl 



Pstl 



E NS1 

|pcr 



2a1— 

Afl II 

JJ1 



I PGR 



SARS^fl^iMitt 
PNAj8*itB21SlH2< 



2ffSARSftttffl$-S1 

ft*M»fett PCR — - 



mm® 



J L 




Xhol 



RNA 
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Not I Bsml 

r# — — l. 



Bsml 



Xhol 



C prM 



Not] Bsml 



Bsm I 



$%:cDNA/-f% 



Not I Afl II 

LU 



C 2A prM 

Not 



Afl II | 

L. J_ 



prM 



w&mmm 

cDNAttftffc 



Xhol 




Bsml 
A^Tk, Bsm I 



Bsml 



Xhol 



C prM 
31 +PCR 

|2A 



2A^ 



Afl II 



| PCR 



C 2A prM 2Afl)iS 



Xhol ^ pcR 



PNA^B21^H21 



j PCR 




1 L_ 



prM 



Xhol 



RNA 



1 
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3^cmv S'YFVS'end ¥YFV5'end 
( PCI ) C ^YFVcDNA%I^ > 



CMV YFVS'end 



S'HDVr, 



C PRS424 2 > 



C £*YFV cDNA%% ^ > ^ P cDNA3 ^ 

^PCR ^PCR ^PCR 

y F V3- en d— — HpVr — BGHfiA 

' lite PGR 
YFV3'end-HDVr-pA YFV^end HDVr gA 





pRS/CMV-YFV5'cnd 




Apal 



sz 



pRS/CMV-VFV5'end- ^ _____ 

Yn ^'end-HPVr-pA^SilS! *CMV YFVS'end tYFV3'end HDVr pA 

Apa I m%t 



Not1 » Kpn I 



-4r 
| PGR 



pRS/CMV/YFV 



78bp DNA 



c 



CMV YFV HDVr 

|$tul 



pRS/CMV/YFV 



4 Wfcfctftt 



YFVcDNAfti% Q_ 



ZD C pcDNA3 J 



G4ia m» 




A C-rYFV RNA 




8 
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mm 

<U0> ±»35¥£*lE3SWR&fa 
<120> ^ttUttjtM*Att#nfttt 

<130> 034975 

<150> CN 03141721. 3 
<151> 2003-07-21 

<160> 43 

<170> Patentln version 3. 1 

<210> 1 
<211> 60 
<212> DNA 

<213> P§jSS^# (foot-and-mouth disease virus) 
<400> 1 

cagctgttga attttgacct tcttaagctt gcgggagacg tcgagtccaa ccctggcccc 60 

<210> 2 

<211> 5 

<212> PRT 

<213> AXfrft 

<220> 

<221> misc feature 
<222> (1)..(5) 

<223> ^tk^mmmm 

<400> 2 

Pro Gin Ala Gin Ala 
i ■ 5 

<210> 3 
<211> 1920 
<212> DNA 

<213> SARSStt*#(SARS coronarivus) 
<400> 3 

atgtttattt tcttattatt tcttactctc actagtggta gtgaccttga ccggtgcacc 60 

acttttgatg atgttcaagc tcctaattac actcaacata cttcatctat gaggggggtt 120 

tactatcctg atgaaatttt tagatcagac actctttatt taactcagga tttatttctt 180 

ccattttatt ctaatgttac agggtttcat actattaatc atacgtttgg caaccctgtc 240 

atacctttta aggatggtat ttattttgct gccacagaga aatcaaatgt tgtccgtggt 300 

tgggtttttg gttctaccat gaacaacaag tcacagtcgg tgattattat taacaattct 360 

actaatgttg ttatacgagc atgtaacttt gaattgtgtg acaacccttt ctttgctgtt 420 

tctaaaccca tgggtacaca gacacatact atgatattcg ataatgcatt taattgcact 480 

ttcgagtaca tatctgatgc cttttcgctt gatgtttcag aaaagtcagg taattttaaa 540 

cacttacgag agtttgtgtt taaaaataaa gatgggtttc tctatgttta taagggctat 600 

caacctatag atgtagttcg tgatctacct tctggtttta acactttgaa acctattttt 660 

aagttgcctc ttggtattaa cattacaaat tttagagcca ttcttacagc cttttcacct 720 

gctcaagaca tttggggcac gtcagctgca gcctattttg ttggctattt aaagccaact 780 

acatttatgc tcaa&tatga tgaaaatggt acaatcacag atgctgttga ttgttctcaa 840 

aatccacttg ctgaactcaa atgctctgtt aagagctttg agattgacaa aggaatttac 900 

cagacctcta atttcagggt tgttccctca ggagatgttg tgagattccc taatattaca 960 

aacttgtgtc cttttggaga ggtttttaat gctactaaat tcccttctgt ctatgcatgg 1020 

gagagaaaaa aaatttctaa ttgtgttgct gattactctg tgctctacaa ctcaacattt 1080 

ttttcaacct ttaagtgcta tggcgtttct gccactaagt tgaatgatct ttgcttctcc 1140 

aatgtctatg cagattcttt tgtagtcaag ggagatgatg taagacaaat agcgccagga 1200 

caaactggtg ttattgctga ttataattat aaattgccag atgatttcat gggttgtgtc 1260 

cttgcttgga atactaggaa cattgatgct acttcaactg gtaattataa ttataaatat 1320 
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aggtatctta gacatggcaa gcttaggccc tttgagagag acatatctaa tgtgcctttc 1380 

tcccctgatg gcaaaccttg caccccacct gctcttaatt gttattggcc attaaatgat 1440 

tatggttttt acaccactac tggcattggc taccaacctt acagagttgt agtactttct 1500 

tttgaacttt taaatgcacc ggccacggtt tgtggaccaa aattatccac tgaccttatt 1560 

aagaaccagt gtgtcaattt taattttaat ggactcactg gtactggtgt gttaactcct 1620 

tcttcaaaga gatttcaacc atttcaacaa tttggccgtg atgtttctga tttcactgat 1680 

tccgttcgag atcctaaaac atctgaaata ttagacattt caccttgcgc ttttgggggt 1740 

gtaagtgtaa ttacacctgg aacaaatgct tcatctgaag ttgctgttct atatcaagat 1800 

gttaactgca ctgatgtttc tacagcaatt catgcagatc aactcacacc agcttggcgc 1860 

atatattcta ctggaaacaa tgtattccag actcaagcag gctgtcttat aggagctgag 1920 

<210> 4 

<211> 51 

<212> DNA 

<213> AX&jt 

<220> . 

<221> misc_feature 
<222> (1).. (51) 

<223> mm 

<400> 4 

cgcggcggcc gcatttaggt gacactatag agtaaatcct gtgtgctaat t 51 

<210> 5 
<211> 21 
<212> DNA 

<2i3> Axfrm 

<220> 

<221> misc feature 
<222> (1).7(21) 

<223> mm 

<400> 5 

caccgtatga attcctttcc c 21 

<210> 6 

<211> 21 

<212> DNA 

<213> XXBft 

<220> 

<221> misc_feature 
<222> (1)..(21) 

<223> mm 

<400> 6 

ggagacaccg cctgggattt c 91 



<210> 


7 


<211> 


21 


<212> 


DNA 


<213> 




<220> 




<221> 


misc feature 


<222> 


(1).. (21) 


<223> 


mm 


<~400> r 


T 



cacgtagtac atttcatgag t 

<210> 8 

<211> 42 

<212> DNA 

<213> AXJf>&} 
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<220> 

<221> misc_feature 

<222> (l)..(42) 

<223> 9|«f 

<400> 8 

ccatacatgc cagatgttct tgagaaactg gaattgctcc aa 42 

<210> 9 

<211> 30 

<212> DNA 

<213> Al/FJtf 



<220> 

<221> raise featinre 

<222> (l)..(30) 

<223> 

<400> 9 

cccctcgagt ggttttgtgt ttgtcatcca 

<210> 10 

<211> 21 

<212> DNA 

<213> AXl&i 



30 



<220> 

<221> misc feature 

<222> (1). 7(21) 
<223> 

<400> 10 

ggatacaagg ttcagacgaa c 21 

<210> 11 

<211> 97 

<212> DNA 

<213> ATfrJi 

<220> 

<221> mis cofeature 
<222> (1)..(97) 

<223> ?i m 

<400> 11 

aaccatcgat teggggecag ggttggactc gtctcccgca agcttaagaa ggtcaaaatt 60 
caacagctgc atatgecaca agacatcccc acttctc 97 

<210> 12 

<211> 81 

<212> DNA 

<213> AJjfifi 

<220> 

<221> misc_feature 

<222> (1)..(81) 

<223> ?|ft 

<400> 12 

aaccctggcc ccgaatcgat -ggttcgaggc -gcgcgacgca- gcggtgacgt actctgggat — - 60 
attcccactc ctaagatcat c 81 

<210> 13 
<211> 21 
<212> DNA 

<2i3> Axmi 



<220> 
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<221> mis cofeature 
<222> (1).. (21) 
<223> 

<400> 13 

cgctgcccaa cctctagcgg c 21 

<210> 14 

<211> 84 

<212> DNA 

<213> AXftW 

<220> 

<221> misc feature 

<222> (1).7(84) 

<223> 3Httf 

<400> 14 

cagctgttga attttgacct tcttaagctg gccggcgatg tggaatcaaa tcccgggcct 60 
atgtttattt tcttattatt tctt 34 

<210> 15 

<211> 24 

<212> DNA 

<213> KLftn 

<220> 

<221> misc_feature 
<222> (1)..(24) 

<223> 

<400> 15 

ggtggggtgc aaggtttgcc atca 24 

<210> 16 

<211> 24 

<212> DNA 

<213> AXJffi 

<220> 

<221> miscjfeature 
<222> (1)..(24) 
<223> 

<400> 16 

cctttgagag agacatatct aatg 24 

<210> 17 

<211> 81 

<212> DNA 

<213> KXJ¥H 

<220> 

<221> misc feature 
<222> (1).7(81) 

<223> 51 m 

<400> 17 

ggggccaggg ttggactcga cgtctcccgc aagcttaagc agatcgaagt tcaggagttg 60 
ct-cagctect ataagacagc c- " " 81 

<210> 18 

<211> 21 

<212> DNA 

<213> AXjf'W 

<220> 

<221> misc_feature 



-4- 
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<222> (1)..(21) 

<223> gift 



<400> 18 

gtcaagaacc caactgacac t 21 

<210> 19 
<211> 42 
<212> DNA 

<2i3> xxmi 

<220> 

<221> misc feature 

<222> (1)..(42) 

<223> 3!fl 

<400> 19 

aaggtcaaaa ttcaacagct gaaagaagat ggcgcatcct tg 42 



<210> 20 

<211> 81 

<212> DNA 

<213> AlffW 

<220> 

<221> misc feature 

<222> (1).. (81) 

<223> q\ r $ 



<400> 20 

cagctgttga attttgacct tcttaagctt gcgggagacg tcgagtccaa ccctggcccc 60 
aacatgacaa tgtccatgag c 81 

<210> 21 

<211> 21 

<212> DNA 

<213> AlffJl 



<220> 

<221> misc feature 

<222> (1).7(21) 

<223> 9ltt 



<400> 21 

ccagacccgg tttgaaaacg g 21 

<210> 22 

<211> 78 

<212> DNA 
<213> 

<220> 

<221> misc_feature 

<222> (1)..(78) 
<223> 



<400> 22 

agcatgatct tggtaggagt gatcatgatg tttttgtctc cacaagccca agccagtgac 60 
cttgaccggt gcaccact 78 

<210> 23 : 

<211> 21 

<212> DNA 

<213> AXJ??lJ 

<220> 

<221> misc_feature 
<222> (1)..(21) 
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<223> 314b 

<400> 23 

gccagtttga tgagaggatt g 21 

<210> 24 

<211> 75 

<212> DNA 

<213> XXft&i 

<220> 

<221> misc feature 

<222> (1)..(75) 

<223> 31* 

<400> 24 

agggttggac tcgacgtctc ccgcaagctt aagaaggtca aaattcaaca gctgcactcc 60 
acccgtcatc aacag 75 

<210> 25 

<211> 48 

<212> DNA 

<213> AXff?tf 

<220> 

<221> misc_featui*e 

<222> (1)..(48) 
<223> 

<400> 25 

ggagacgtcg agtccaaccc tggcccctcc catgatgttc tgactgtg 48 

<210> 26 

<211> 21 

<212> DNA 

<213> AXPT-n 

<220> 

<221> misc feature 

<222> (1).7(21) 

<223> 51* 

<400> 26 

ctctctccac accccgccac t 21 

<210> 27 

<211> 38 

<212> DNA 

<213> AXjf>?\) 

<220> 

<221> misc feature 

<222> (1).. (38) 

<223> ?|» 

<400> 27 

aaatatgcgg ccgcttgaca ttgattattg actagtta 38 

<210> 28 

-<211> 42 . - 

<212> DNA 

<213> XXfrft 

<220> 

<221> misc_feature 

<222> (1).. (42) 

<223> 3lfef 



-6- 
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<400> 28 

aattagcaca caggatttac tcggttcact aaacgagctc tg 

<210> 29 

<211> 21 

<212> DNA 

<213> AXJf^iJ 

<220> 

<221> misc_feature 

<222> (1)..(21) 
<223> 

<400> 29 

agtaaatcct gtgtgctaat t . 

<210> 30 

<211> 30 

<212> DNA 

<213> AXfffll 

<220> 

<221> misc feature 

<222> (l).7(30) 
<223> 

<400> '30 

taccaccacg tgggctgtga tcttttttcc 

<210> 31 

<211> 30 

<212> DNA 

<213> AX#fi 

<220> 

<221> misc feature 

<222> (1)..(30) 

<223> Slfj . 

<400> 31 

atcacagccc acgtggtggt agaaagacgg 

<210> 32 

<211> 42 

<212> DNA 

<2i3> Kijm 

<220> 

<221> misc feature 

<222> (l).7(42) 

<223> 9l4ftl 

<400> 32 

gtggagatgc catgccgacc cagtggtttt gtgtttgtca tc 

<210> 33 

<211> 48 

<212> DNA 

<213> KLfm 

<220> 

<221> misc feature 

<222> (1).7(48) 

<223> gift 

<400> 33 

gggtcggcat ggcatctcca cctcctcgcg gtccgacctg ggcatccg 
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42 



21 



30 



30 



42 
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<210> 34 

<211> 55 

<212> DNA 

<213> AX^JiJ 

<220> 

<221> misc feature 

<222> (1).7(55) 

<223> ?|#J 

<400> 34 

ctcccttagc catccgagtg gacgtgcgtc ctccttcgga tgcccaggtc ggacc 55 

<210> 35 

<211> 42 

<212> DNA 

<213> AXJT-m 

<220> 

<221> misc_featui*e 

<222> (1).. (42) 

<223> mm 

<400> 35 

ccactcggat ggctaaggga gctagagctc gctgatcagc ct 42 

<210> 36 

<211> 32 

<212> DNA 

<213> AX#?0 

<220> 

<221> misc_feature 

<222> (1).. (32) 

<223> mm 



<400> 36 

tatatccgcg gagaatagaa tgacacctac tc 

<210> 37 

<211> 60 

<2I2> DNA 

<213> AXJT^J 



32 



<220> 

<221> misc feature 

<222> (1).7(60) 

<223> mm 

<400> 37 

gtgaaggaag aaggaaagga ggagctccaa gagatcccgc ctgaggaaca tgagatcttg 60 

<210> 38 

<211> 39 

<212> DNA 

<213> AXtf?lJ 

<220> 

<221> misc_featin:e 

<222> (l)..(39) 

<223> mm 

<400> 38 

tgtttcaccg ctgtcattca agatctcatg ttcctcagg 39 

<210> 39 

<211> 78 

<212> DNA 
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<213> AUffll 
<220> 

<221> raise feature 

<222> (1). . (78) 

<223> gtt&R 

<400> 39 

gtgaaggaag'aaggaaagga ggagctccaa gagatcccgc ctgaggaaca tgagatcttg 60 
aatgacagcg gtgaaaca 78 

<210> 40 
<211> 84 
<212> DNA 

<213> xxi¥n 

<220> 

<221> misc feature 

<222> (1)..(84) . 

<223> 3* 

<400> 40 

cagctgttga attttgacct tcttaagctg geeggegatg tggaatcaaa tcccgggcct 60 
atggagaaca tcacatcagg attc " 84 

<210> 41 
<211> 84 
<212> DNA 

<213> xxfim 

<220> 

<221> misc feature 
<222> (l).7(84) 

<223> 

<400> 41 

ggggccaggg ttggactcga cgtctcccgc aagcttaagc agatcgaagt tcaggagttg 60 
aatgtatacc caaagacaaa agaa 84 

<210> 42 
<211> 78 
<212> DNA 

<2i3> xxmt 

<220> 

<221> misc feature 

<222> (1).7(78) 
<223> 

<400> 42 

agcatgatct tggtaggagt gatcatgatg tttttgtctc cacaagccca agecatggag 60 
aacatcacat caggattc 78 

<210> 43 

<211> 63 

<212> DNA 

<213> AXff-m 

<220> 

<221> . misc feature 
<222> CD. . (63) 
<223> 31*1 

<400> 43 

ttcctaattt tgggaatget gttgatgacg ggtggagtga tggagaacat cacatcagga 60 
ttc 63 
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